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BcccoioWbiM Haywo-HCCJicaoaaTcnbCKHH HHcrmyT no KperuicHMio 
CKB3XHH n 6ypoBMM paCTBopaM; 




(54) yCTPOnCTBO HJW PEMOHTA OECAHHUX KOJ10HH 



Mj06pCTO0IC OTHOCHTCJI K yCTpOHCTBaM, lipH- 

mchjicmmm npn ycraHoBKC npoaonwio- ro<t>pHpo- 
BanHux anacTupeu so MCTanninccKax Tpy6 

B 06caj0OIXj KOJIOHHaX He4>T«HbIX, ra30B«X H 
BOflHHblX CKBajOCH C UCJlbW BOCCTaHOBJICHHfl 
ITpMCTHWOcril' CTCHOK KOJIOKH. 

H3BCCIHO yCTpOMCTBO JXJ\* yCTaHOBKH MCTail* 

rancocHX iwacrwpeH, co;*pacamee aano/meHHWH 
xhokoctmo 3iiacrHWbi h cocya. cnycxacMwii 
k Mctny ooapcxaieHHJi kojiohhm tu Tpoce. Ha 
noBCpxHOCTH oannona cneuHanbHUMH 3aXHMa- 
KOI KpClTOTOI MCiaJIJimiCCKHM ro<}>piipoftaHHbiH 

nnacnips. BRyrpn Macnrmoro cocyna B^mHfl- 
Kocxb noMcmcH kh>ibhoh 3apaa c ancicrpo- 
AfTOHaiopoM. PaauHpcimc iuiacTup* B kojioh- 
hc ocywccTinacTCJi: npM Bapwac 3apana'.?|1]igi^ 
Ochobhum HeflocrarxoM Dtoro ycTpoiicTBa *B- 
ahctoi ipynHOdb Acx^ioKCHMa paBHOMcjmoro 
paauHpcmw - nnaciwpH no bccm orame. 

HaM6once^6jiK3KMM no tcxtowcckom cymHoc- 
th h nociKracMOMy yxiynmiy k npewraraeMO- N 
My *BJj*erc* ycrpoHCTBo jut* pcMonra o6caa- 
Hbix kojioiih, conepxamce nonyio unamy c 
ynopoM. <|>opMHpyiomyio ynpyryio ronoaicy. 



£-3 



to 
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XeCTKHH KOHyODyaHCOH 11 yCiaHOBJlCHHWfi 

uiTiHre Mcxpy'yno^ h KOMycoM-nyancoMOM^' : 
npofipjitHo rotJ>pHpoaaHHufi ,^ 

HenpcraTKOM idbccthoix) ycrpbficTBa : **n*$& V 
erca to, wto xccctkhm KOHyc-nyaHcoH 4 np€flaa ; |^ 
pKTcubHoro pacuiKpcHHJi nr>OAonufo-ro<t>p«poBaH-^| : 
koto nnacrupji bmoojihch c niajucofi ookoboA J^ 
noBcpxHocTfcw. Taxoif KOHyc npH pacuiupcHMM ' 
BnaaMH nnacTwpji cower o6paTHWM nepcm6 
MciaJina. B pcoynwaic Kaxnaa H3 BnajyiH o6- 

pajyCT ABOKHBIC HCOOXMMbi nJiaCTWp* K KOHOfr . 

HC JlpyrMM HCflOCiaTKOM ycTpoiicTBa ^^CT^^j 
b o6<^oii -Ic^ohhc n>3a He3«awCTWiortpa>| 

HHUfcl MCJOiy ^ HX^ njOMCTpaMH . , >ji^^5^3.«r v« 

KawccTBa pcmohi5?^hT noBbimcHHC iiaflC3KHC 
cro nyrcM hckjuowiw 3aKJiHHMBaHHH b peg 
MOKTHpycMOff kojtohhc KOHyca-iiya^Ha^ 

Ucnk aocTHraeroi' TeM^ «rro ^YCJV^SSSi 
pjix r^MoiTTafotoii^x^^^^ 
nonyw urTaHoTc ynopoM. <J>opMnpyjomy» yn- 
pyryw nwiOBicy, kcctkmh KOHyc-nyancoH * , '. f 
ycTaKOBJiCHHMM Ha inraMrc Mtwiy y tto P°^^^J 
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nnacr N p k . KOHycnyaHco,, BwnonHCH c npono,.- ™ T-40'. Bn Jhm nnac 

xHblMH K3H3BK3MH, HMdOUlHMW IlepCMCHHbIM pa- K3H3BOK B03p3CiaCI « „„„„ nu ' w , KO • ' 

'{ggfe.M*. or M eHvu,cr<ocHO.a, ., y ™P«j 5. ynpas^eMMC ^J^^ 

■ — ' iMimii' nrti/*T-t. 



&TOp*;VHa#Ht\ 6 - Koiiyc-nyancoH 
ycr'poMCTBo pcMOHia o6cajwu 
^inicHT^pMHpyfoiijyio ynpyry»|roii 
, ^cTkiift • KOHyc-nyancoM 2, h ^non^|unaHry 3. 
^City«acTCH - ycrpoHcreo b cKBajKHHyl k! Meciy 
HapywcHKK KO/iomibi iia nacoaio-KOMnpcccop- 
hux hjim GypwisHbH T P y6ax 4 BMCCTcJc^Metan 

miMCCKHM fUiaCTbip€M 5, KOlOpWM OflHHM.KOH- 

«om oiwpaeTCB m KOHyc-nyancoH 2> a ot occ 
noro ncpeMCuiciiHH eacpx yaep*HBaeTc* yno- 

' poM 6. .*■; ,*■• - ;-:^V : • 

)KecTKHH Konyc-iiyaHcoH 2 npencraBJifleT co 



coHa 2 aiiaiHTcnbHo Bmwer Ha KaqccTBo; pacuiH- 
- peHH« nnacTMp* h oceBoe ycwiHe npoxojwie ^-v 
hhh KOHyca-nyaHcoHa. Yron noai-CMa of.paayio- 
weft MeHee 35° He flaei hhh flaex HeiHasHicn*- 
„oe yBcmneHHe npoxojmoro oHaMeipa. nnacrbi- 
p* a yron nojn>eMa o6pa3ywmcH 6onee. 40 ... 
oenet k aHawienbHOMy yBenHMeHHio Heo6xojw- 
mwx oceBMX ycwiHii ana npoxoauieHHH KOHyca 
nyaMCOHa h yxywueKHW icaieciBa pacumpeHiu. 



20 



25 



6ofi yce«HHbiH KOHyc (<l>Hr. 6). «a.60K0B O H _ y noH1>eMa oSpaayioiucH. 

noBcpxHociH KOToporo Buno™^! ^^^ 35 V^nocScf « 
- «,™,- ,, u ,nvu no uMcnv BnamiH:niiacTbi- * * v*? HaBOK^KOnyca P dBnu11 -* , ---^ r ^ 




pajwycHbic K3H3BKH no HMcny , Bna^H ;iwacTbi 
pa 5. ; yroji HaKJioHa o6pa3ywmcH;KaHaBOK 7, 
cocraBJiBwuiiiM 9-12°, yBCiinMHB3CTCfl AO 35- 
40° y 6onMiiero ochob3HMB KOHyca. Pajwyc 

K3H3BOK nCpCMCHIIWH. Y MCHblUCrO OCHOB3«Kfl 

(dwr. 3) B KOH({)HrypauHfl Koroporo noBTopacr 



-^'peHiu luiacropH KonycoM-nyaHcoHOM npoxoflHOH 

><v AH3MCTP yBCJIMtWBaCTCH no OTHOUJeilKK) K Jina- 

Mcrpy KOHyca Ha 6-7 mm b 146 h no 8-9 mm 
o6caaH>ix Tpyoax. 3to no3BOJi*eT cootbctctbch- 
ho yMCHbiiiHTb flHaMCip ycipoHCTB m^fKtmp^ 
■ ruiacTbipCH, a £ 



yi ,y diiomw r , ... ■ 35 ^/...m^Htm nnacTUD* HiajIKHM KOHVCOM C 



-J**/ . — ■ ' . 7 

HanpHMep, juih KOHyca-nyaHcoHa, npHMeHHCMO- 
ro An« pcMOHTa 146 mm o^jJWX^Kpjmoi^ : 
paxmyc KanaBok y MCHbiiicio "ocHOBaHkaJ (<J)Hr 3) : ; 
cocraBJweT II mm. b cpcjoieM cctchhh: (4>ht.4) 
16 mm, y 6oJibUiero ocwoaanHH KOHyca^- ^ 

28 MM (4>HT. 5). <A ^ # 

ycrawoBKa nnacnap^ b kojiohhc ooca^Hbix 
Tpy6 ocymccTBJiflCTCH nyieM npoTHrnBajiHfl 
pc3 Hero mccTKoro KOHyca-nyaHcoHa 2 • 4>op- 
MHpywmcii ronoBKH 1 ($Hr. 2). 45 

B Haiajie, b 6c3onopHOM .((Jjht. 3) h lacrm- . pjriuuv^ /"f/-/- „„ aUf ^ M ,wn V 

dchhjt Koma BMcrynu njiacrwpa S^HaiHHajoT^. .^.ynopoM h KOHy com uy ^ 



M ): BaHHH3J0T^ ; >. -iJ&Wv" yilOpUIW « 

HyCOM .npOHO^^^^C^ a^ lCM, v uw j * r _;^ ri ; V , 

^^ica^KSfBalpeMOina^n na^o^ro^ 



pacuwpcHHH nJiacTwpH rnawMM KOHycoM c 
yrjioM noflbCMa o6pa3yiomeH b 9-12 , KaK 
3TO,npHHino b npoTOTHne, npoxonnoH nnaMCTp 
cooTBCTCTBycT flHaMCTpy KOHyca-nyaHcoHa. 

<D o p m y n a h 3 o 6 p e t e h h n 

ycTpoHCTBo ana pcMOHia oocajmwx kohohh., 
co ft cp3Kamcc nonyw unaHry c ynopoM, 4>opMH- 
pywmyjo ynpyryio roiioBicy, jkcctkhh KOHyc* 



^|wTpe'MOJm'H>OBbIJllCHIW 

- nyVcM HcicnoqcHHH aaicjiHHHBaHHii b dcmohth- 
pvcmoh kojiohhc KOHyca-nyancoHa, nocncjWHH 



: :**%WB*tifr yrnc no«i'ei&;;o6pa3^eH||aHa 
bok b 9-12° (<J>Hr.6). BnaflHHU miacrapa 5 

Hyca-nyaHcoHa 2. KomaicT hx *?%J???2^SS^-^^^^^^^^^^^^J^2^^^p9niiyc t yBcnwoiBajomHitcw 




BEST AVAILABLE COPY 



mm 



V . n> octioiiaifHfl Koiiyca nya!i;:c:!a co:t3bjt»ci 
35-40° • • . 

Hero vwm km Hn4>opMauHH, 
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(54) DEVICE FOR CASING REPAIR 
1 

The invention relates to devices that can be used for placing longitudinally corrugated 
patches made of metal pipes in casings of oil, gas, and water wells, with the aim of restoring 
the leaktightness of the casing walls. 

A device is known for placement of metal patches, containing a liquid-filled elastic 
receptacle lowered to the location of the damage to the casing on a cable. The corrugated 
metal patch is secured to the surface of an inflatable bag by special clamps. An explosive 
charge with an electric detonator is placed inside the elastic receptacle, into the liquid. 
Expansion of the patch in the casing is accomplished by explosion of the charge [1]. 

The major disadvantage of this device is the difficulty of achieving uniform 
expansion of the patch over the entire length. 

The device closest in technical essence and achievable result to the proposed 
invention is a device for casing repair that contains a hollow rod with a stop, an elastic 
forming head, 



a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between the 
stop and the conical ram [2]. 

A disadvantage of the known device is that the rigid conical ram for preliminary 
expansion of the longitudinally corrugated patch is implemented with a smooth lateral 
surface. Such a cone creates a reverse bend in the metal upon expansion of the furrows of the 
patch. As a result, each furrow forms two areas of undercompression of the patch against the 
casing. Another disadvantage of the device is the possibility of the conical ram getting 
jammed in the casing due to a slight difference between their diameters. 

The aim of the invention is to improve the quality of the repair and its reliability by 
eliminating jamming of the conical ram in the casing under repair. 

The aim is achieved by the fact that, in the device for casing repair containing a rod 
with stop, an elastic forming head, a rigid conical ram, and a longitudinally corrugated patch 
mounted on the rod between the stop and 



989038 
3 

the conical ram, the conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base to the larger base, where the ridges of the patch match the 
longitudinal grooves of the conical ram, and the tilt angle of the generatrix of the grooves on 
the larger base of the conical ram is 35°-40°. 

Fig. 1 shows a general view of the device in the run-in position; Fig. 2 shows the 
same, in the working position; Figs. 3, 4, and 5 show the stages for straightening the 
corrugated patch; Fig. 6 shows a cutaway view of the conical ram. 

The device for casing repair contains elastic forming head 1, rigid conical ram 2, and 
hollow rod 3. The device is lowered into the well to the location of damage to the casing, in 
tubing or drill pipes 4, together with metal patch 5, which at one end is supported on conical 
ram 2 and is restrained from axial movement upward by stop 6. 

Rigid conical ram 2 is a truncated cone (Fig. 6), on the lateral surface of which are 
implemented longitudinal radial grooves according to the number of furrows in patch 5. The 
tilt angle of the generatrix of grooves 7, which is 9°-12°, increases up to 35°-40° on the larger 
base of the cone. The radius of the grooves is variable. On the smaller base (Fig. 3), the 
configuration of which duplicates the inner contour of the patch, it is equal to the radius of 
the furrows of the patch, and then it increases. For example, for a conical ram that can be 
used to repair 146 mm of casings, the radius of the grooves is 1 1 mm on the smaller base 
(Fig. 3), 16 mm in the middle cross section (Fig. 4), and 28 mm on the larger base of the cone 
(Fig. 5). 

Placement of the patch in the casing is accomplished by pulling rigid conical ram 2 
and forming head 1 through it (Fig. 2). 

At first, under unsupported (Fig. 3) expansion conditions and partially under 
supported (Figs. 4 and 5) expansion conditions, when the ridges of patch 5 begin to push 
against the wall of casing 8, the process of expansion of the patch by the cone occurs at a 
slope of the generatrix of the grooves equal to 9°-12° (Fig. 6). The furrows of patch 5 in this 
case fit tightly against the grooves of conical ram 2. Their contact in the cross section normal 
to the path of conical ram 2 during deformation of the furrows, owing to the variable radius 7, 
always travels along an arc (Figs. 3-5) without reverse bend of the metal, which prevents 
formation of areas of undercompression. Then 
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during expansion of the furrows, the section of the cone is included in which the angle of the 
generatrix of the grooves increases up to 35°-40°. The furrows of patch 5, straightened out by 
this section, turn sharply and at such an angle break contact with conical ram 2 (Fig. 6). 
Further motion of conical ram 2 leads to the appearance of contactless expansion of the 
furrows of patch 5 as a result of the angle of rotation of the generatrix of the grooves by 
35°-40° and the action of elasticity forces in the compressed section of the patch. Final 
squeezing of the patch against the walls of casing 8 is accomplished by elastic forming head 
1. 

It has been experimentally established that the slope of the generatrix of grooves 7 of 
conical cone 2 significantly affects the quality of the expansion of the patch and the axial 
force of penetration of the conical ram. A slope of the generatrix less than 35° does not result 
in an increase {or results in an insignificant increase) in the flow diameter of the patch, while 
a slope of the generatrix greater than 40° leads to a significant increase in the required axial 
forces for penetration of the conical ram and a deterioration in the quality of the expansion. 

For a slope of the generatrix of the grooves of the cone equal to 35°-40°, after 
expansion of the patch by the conical ram the flow diameter increases relative to the cone 
diameter by 6-7 mm in 146 and up to 8-9 mm of casings [sic]. This makes it possible to 
accordingly decrease the diameter of devices for expanding longitudinally corrugated 
patches, and hence to increase the reliability of their operation. When expanding a patch by a 
smooth cone with a slope of the generatrix of 9°-12°, as assumed in the prototype, the flow 
diameter corresponds to the diameter of the conical ram. 

Claim 

A device for repair of casings, containing a hollow rod with a stop, an elastic forming 
head, a rigid conical ram, and a longitudinally corrugated patch mounted on the rod between 
the stop and the conical ram, distinguished by the fact that, with the aim of improving the 
quality and reliability of the repair by eliminating jamming of the conical ram in the casing 
under repair, said conical ram is implemented with longitudinal grooves of variable radius, 
increasing from the smaller base of the cone to the larger base of the cone, where the ridges 
of the patch match the longitudinal grooves of the conical ram, and the tilt angle of the 
generatrix of the grooves on the larger 
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base of the conical ram is 35°-40°. 

Information sources considered in the examination 

[see Russian original for figure] 



Fig. 1 
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1. US Patent No. 3175618, cl. 166-63, published 1965. 

2. USSR Inventor's Certificate No. 388650, cl. E 21 B 43/10 (1970) (prototype). 



[see Russian original for figure] 



Fig. 2 
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[see Russian original for figure] 
Fig. 3 

[see Russian original for figure] 
Fig. 4 

[see Russian original for figure] 
Fig. 5 
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[see Russian original for figure] 



Fig. 6 
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